Seromas are collections of serous fluid. A Japanese girl with refractory nephrotic syndrome showed posttraumatic seroma following a large soft ball hitting at the tibia. The seroma was misunderstood as tibial edema, but the seroma did not disappear after archiving complete remission. After the puncture, the seroma shrank and no flareup occurred. Hypoalbuminemia associated with nephrotic syndrome may not only cause tibial edema, but also make the patient prone to seroma formation after trauma.
Introduction
A seroma is defined as a sterile accumulation of serum in a circumscribed location in the tissue [1] . The seroma usually occurs as a complication of surgery, but can also be seen posttrauma [2] . Seroma formation is thought to occur as plasma from local hemorrhage and other serous fluid accumulates at the site of tissue removal or disruption from surgery or trauma [2] . The fluid collects within scar tissue and can accumulate to a large size causing discomfort or can be unsightly [2] . Hypoalbuminemia associated with nephrotic syndrome (NS) may make the patient prone to seroma formation. Herein, we present a case of posttraumatic seroma mimicking tibial edema in the patient with steroid dependent and frequently relapsing NS.
Case Report
The patient, now an 18-year-old Japanese girl, first presented with NS at the age of 2 years. She has been treated with prednisolone according to the International Study of Kidney Disease in Children protocol [3] and promptly responded with resolution of NS. Withdrawing doses of prednisolone, she repeatedly relapsed and had never been off prednisolone. The renal biopsy showed minimal-change lesion. Cyclophosphamide treatment for 12 weeks at a dose of 2 mg/kg/day [4] failed to reduce her experiencing relapses. Relapses were treated with pulse steroid (500 mg of methylprednisolone IV for 3 days) followed by oral prednisolone [4] . After high school enrollment, she still showed steroid dependent and frequently relapsing NS. Her kidney function remained normal after 16 years follow-up. She was belonged to a softball team in her school and enjoyed playing catcher. Playing a game, a large softball accidentally hit her left tibia. A few days later, she noted a soft tissue mass at the left tibia. She thought that it must be usual tibial edema associated with NS. Serum total protein was 4.4 g/dL, albumin was 1.3 g/dL, and proteinuria was 3+. She had another relapse. After archiving complete remission of NS with reduction of weight from 51 to 46 kg, the subcutaneous mass did not improve. White blood cell count was 5,100/mm 3 and C-reactive protein was 0.3 mg/dL. A 5 × 7 cm soft tissue mass was located at the left lower tibia without tenderness (Fig. 1a) . Roentgenography revealed no fracture of the tibia (Fig. 1b) . Magnetic resonance imaging (MRI) showed posttraumatic soft tissue cysts (Fig. 2a, b) . By a needle puncture, clear 40 mL of fluid was withdrawn, but no culture was obtained. After the puncture, the subcutaneous tumor promptly 
Discussion
We found two important clinical issues. Lower tibial soft tissue mass is not tibial edema, but posttraumatic seroma. Hypoalbuminemia would make the patient prone to seroma formation following trauma. First, the soft tissue mass is not tibial edema, but posttraumatic seroma. After archiving complete remission with 5 kg of reduction of weight, the subcutaneous mass showed no improvement; otherwise, it had to be gone. Relapses of NS occurred almost every month and she suffered from tibial edema. She must misunderstand the subcutaneous mass as usual pitting edema at the tibia because of no tenderness and arthralgia. No fracture of the tibia was noted and MRI confirmed a diagnosis of posttraumatic seroma in the tibia.
Second, hypoalbuminemia would make the patient prone to seroma formation following trauma. In cases of hypoalbuminemia, diffuse or localized edema may occur. Furthermore, trauma may result in the occurrence of a pouch filled with hematoma or seroma. At the accidental event, she had another relapse of NS and hypoalbuminemia. Hypoalbuminemia may play a role to make the patient prone to seroma formation following the large soft ball hitting.
In the absence of inflammation, focal bacterial infection is unlikely, although the culture of the punctured fluid was not performed. Prepatellar and anserine bursitis are two major common bursae in the knee joint [5] [6] [7] . The pretibial bursa is located more proximally between the tibial tuberosity and the skin at the level of the distal patellar tendon [5, 6] . The affected lesion is located at the junction of the middle and lower thirds of the tibia, where no bursae are present. Prolonged stress on the bursa can develop acute bursitis [6] . If her play activities or incorrect posture would cause bursitis, more common types of bursitis would occur in the knee.
Conclusion
The Japanese girl presents with posttraumatic seroma mimicking tibial edema. She has suffered from steroid dependent and frequently relapsing NS. Hypoalbuminemia may not only cause tibial edema, but also prone to seroma formation after trauma in this case.
